In order to measure the wakefield left behind multiple bunches of energetic electrons we have previously used the ASSET facility in the SLC [I]. However, in order to produce a more rapid and cost-effective determination of the wakefields we have designed a wire experimental method to measure the beam impedance and from the Fourier transform thereof, the wakefields. In this paper we present studies of the wire effect on the properties of X-band structures in study for the JLCMLC (Japanese Linear ColliderMext Linear Collider) project.
INTRODUCTION
The progress of multiple bunches of electrons down several thousand accelerating StNCtureS can, at worst, lead to a Beam Break Up instability or at the very least can give rise to a dilution in the emittance of the beam. These affects are driven by both intra-bunch (or short range) wakefields and long-range wakefields. In order to ensure that these effects do not occur it is important to be able to predict and measure the associated beam impedance, loss factor and wakefield for a given accelerator structure in a routine manner. Measurements already made on X-hand structures inserted in the 2-mile SLAC linac using the ASSET facility [l] have indicated that theoretical models, give good predictions as to bow well the wakefield is damped 121. However, such measurements are so time consuming and expensive that it is only practical to make this measurement on a very limited number of accelerating structures. The wire measurement technique [3, 4, 5, 61 , once perfected, will enable a routine measurement of the impedance of dipole frequency bands.
We would envisage having a number of wire measurement setups being available according to the frequency hand of interest [7] .
The wire measurement method essentially replaces the electron beam with a pulse propagating along a wire placed in the DUT (Device Under Test). In practice, the loss factor is determined through the perturbation of the current due to the DUT 
CIRCUIT MODEL OF LOWER BAND MODES
We model the interaction between the TEM coaxial mode of a wire inserted on-axis into a cavity with the TMOl mode of the cavity. The cavity consists of two half irises separated from each other by a section of waveguide. This cavity will later be considered to be infinitely repeating in order to obtain the dispersion properties of the system.
The circuit model chosen to model the electromagnetic behavior of a single traveling wave cavity is shown in Performing simulations i f full 3D accelerating structures is computationally expensive in terms of both memory and time. Therefore, we used the technique of cascading scattering matrices to obtain the overall scattering matrix from the individual multimode matrices. The scattering matrix of an object is given by: any other modes.
We apply this circuit method to a single cell of the SLAC detuned accelerating structure known as DS2S. full structure; h. and c. geometries used in simulations for cascading 2x2 matrix are themselves matrices as they represent the scattering into higher order modes. However, in calculating the impedance, only the first component of the matrix is necessary once the overall scattering mahix has been evaluated.
In order to obtain the scattering Parameters for a _ .
structure similar to the one illustrated in Fig. 3% we calculated the S matrix for the end section 3h and a 30 6o 90
I2O
-. 
MATRIX CASCADE SIMULATIONS
In order to determine the impedance or loss factors of various passbands, in the wire method the transmission Srl has to he determined. Here we calculate the transmission coefficient of stxuctures consisting of multiple cells in order to facilitate comparison with experimental measurements.
We considers the
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Here, SA and SB represent the matrices of the individual sections. This allows the overall matrix to be determined quite rapidly as the calculation of a single section is very efficient. In order to verify the accuracy of our cascading, a structure consisting of a limited number of cells (seven for the calculation herein) has been studied. The detailed results are presented in the following subsections. Two cases have been considered a centered and an offset wire.
Centered wire
For the centered wire we sliced a 10 degrees section of 
Offset wire
In order to excite dipole modes, the wire is displaced from the axis by 1 mm. Symmetry considerations dictate that half of the geometry is required to be modeled. The walls and the wire are again simulated with the conductivity of copper. The results are compared in Fig. 4b . The discrepancy between the two methods is . .
negligible.
We also note that in Fig. 4 the fundamental monopole hand can be distinmished between about 12 and 12.6 GHz. Moving b e wire hardly perturbs it. The frequency range above about 13 GHz contains modes of the first and second dipole hands interacting with the coaxial TEM mode. This region is perturbed significantly by moving the wire off-axis.
DISCUSSION
The dispersion properties of the wire-loaded accelerating structure have been seen to be quite well modeled with a transmission line and an L-C circuit. Using this circuit for the complete 15-cell structure will also enable the impedance of the structure to be obtained and enable a thorough understanding of the nature of the resonances obtained in the experimental measurement of the transmission coefficient. Work is already ongoing in this area. Further research is in progress on developing the circuit model to include higher order frequency bands.
Application of the generalized scattering matrix method has allowed the overall transmission coefficient to he obtained accurately and efficiently. The monopole kequency hand is, as expected, little affected by the movement of the wire whilst dipole resonances are seen to appear as the wire is moved off axis.
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